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Description

FIELD OF THE INVENTION

[0001] This invention relates to lead-acid cells and to
sealed lead-acid cells, and, more particularly, to a mod-
ular cell tray assembly for housing such cells.

DESCRIPTION OF THE PRIOR ART

[0002] Stationary batteries are specifically designed
for float applications, that is, as standby power in the
event of a power failure. Stationary batteries are usually
maintained at a full-state-of-charge and in a ready-to-
use condition typically by floating at a constant preset
voltage. Standby batteries are used for standby or op-
erational power in the communications field, utilities, for
emergency lighting in commercial buildings and uninter-
ruptible power supplies.

[0003] Uninterruptible power supplies are systems
that back-up computers and communication networks.
Sealed lead-acid cells and/or batteries may comprise
the power source. The uninterruptible power source al-
lows for the orderly shut down of computers when there
is a sudden interruption in the primary electrical source,
such as during a power outage and provides_back-up
power for communications networks. The uninterrupti-
ble power supply also will accommodate short, or inter-
mittent, losses in power. When there is a power inter-
ruption, the batteries in the uninterruptible power system
can be subject to rapid discharge.

[0004] The sealed lead-acid stationary cells and/or
batteries used for industrial applications where the pow-
er requirements are high and quite demanding are typ-
ically comprised of from several to a large number of
individual sealed lead-acid cells connected to one an-
other to form a battery with the desired capacity and
power requirements. The individual sealed lead-acid
cells may be connected in series, in parallel orin suitable
combinations of series and parallel to form a battery with
the desired capacity and power requirements. External
connections are typically made between the negative
and positive terminal posts of the respective cells.
[0005] Formany applications, the lead-acid cells used
must be capable of delivering the necessary electrical
power at a high rate. Thus, for example, high rate appli-
cations may involve discharging the lead-acid cells to
an eighty percent depth of discharge in a period of time
of from about 1 to 15 minutes or so.

[0006] Such applications may require utilizing, for ex-
ample, anywhere from about 180 to 240 cells or so. At
perhaps the other end of the application range, many
situations require from about 24 to 48 cells or so.
[0007] The weight of lead-acid cells used for such
high rate applications can vary considerably. However,
each individual cell may, for example, weigh from about
30 to 60 pounds or more.

[0008] Because of space considerations, these large
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capacity cells need to be placed on racks, cabinets or
the like in an attempt to minimize the space require-
ments. Height limitations in some locations also present
a problem for providing racks for the number of cells re-
quired, given the available floor space.

[0009] U.S.5,304,434 to Stone discloses a highly de-
sirable modular cabinet for large-sized sealed lead-acid
cells. Such a modular cabinet is useful for housing cells
such as are described in U.S. Patent 4,227,266 to Shaf-
fer et al. wherein such cells have terminals positioned
on opposing end walls. The 434 modular cell rack as-
sembly thus provides access to the individual cells, in-
cluding a central access area in the module.

[0010] A complicating factor in designing suitable
cabinets and cell tray assemblies is that, for Zone 4 ap-
plications, i.e., locations where high seismic conditions
can occur, there are stringent requirements that must
be met to ensure that the cells are adequately secured
in the racks should such high seismic conditions occur.
Indeed, from a manufacturing and inventory control
standpoint, a cell tray assembly is desirable which can
be used in all applications, rather than requiring a design
unique for Zone 4 applications.

[0011] Still further, two additional factors can compli-
cate the utility of cell tray assemblies for stationary pow-
er applications. First of all, such assemblies must be ca-
pable of providing access to the cells for periodic testing
and the like. Also, because of changing requirements
and for other space considerations, it is highly desirable
to provide a modular assembly in which individual cell
trays can be more readily disassembled, one from the
other.

[0012] Further, itis necessary to provide a cost-effec-
tive cell tray assembly that satisfies the varying, and de-
manding, criteria as discussed herein. None of the cell
racks and assemblies currently available satisfy such
objectives.

[0013] It is accordingly a principal object of the
present invention to provide a modular cell tray assem-
bly capable of housing cells which is adequate to satisfy
Zone 4 applications.

[0014] A further object is to provide a cell tray assem-
bly for housing cells used for stand-by applications in
which each cell is retained in the assembly, yet is readily
accessible from the front of the assembly.

[0015] Yetanother object of the presentinvention pro-
vides a modular cell tray which is inexpensive, may be
readily manufactured, and is easy to utilize in the field.
[0016] A still further object is to provide modular cell
trays which include cell tray interlock structures, acces-
sible from the front of the assembly, and capable of al-
lowing such cell trays to be readily assembled and dis-
assembled.

[0017] These and other objects and advantages of the
present invention will be apparent upon the following de-
scription and drawings. It should be appreciated that the
intention is not to limit the present invention to the dis-
closed embodiments. While the present invention has
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been described primarily in conjunction with lead-acid
cells, and particularly sealed lead-acid cells and batter-
ies, it should be appreciated that the present invention
can be utilized to house cells and batteries of other
types, if desired.

SUMMARY OF THE INVENTION

[0018] Inaccordance with the presentinvention, there
is provided a modular cell tray assembly comprising a
series of cell trays stacked one upon the other to provide
an assembly capable of adequately satisfying the re-
quirements for Zone 4 applications. Each of such cell
trays comprise a base, a top and upstanding side walls
dimensioned to provide a cell-receiving area satisfacto-
ry to typically accommodate anywhere from two or three
to six or more cells. Each cell tray includes discontinu-
ous cell interlocks located adjacent the top and bottom
of the side walls which are discontinuous and which are
complementally sized to form a cell tray interlock when
one cell tray assembly is stacked upon another. Such
cell tray interlocks are likewise sized to accommodate
an interlock pin which can be slidably positioned in the
cell interlocks and is capable of being accessed from
the front of the cell tray. Each cell tray likewise includes
cell restraint structure which retains the cells in the de-
sired location, yet which provides access to the cells
from the front of the assembly. Stackability is further en-
hanced, as well as assisting in satisfying the Zone 4 ap-
plications, by including load distributing structure.
[0019] Inthis fashion, cell trays can be provided which
are not only cost-effective, but also readily satisfy Zone
4 applications.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

FIGURE 1 is a partial isometric view and showing
one preferred embodiment of the modular cell trays
of the presentinvention in a stacked, assembled po-
sition;

FIG. 2 is an exploded, frontal isometric view of one
of the modular cell trays shown in FIGURE 1 and
further illustrating the cell restraint, interlock pin, cell
interlock structure, and the load-distribution struc-
ture;

FIG. 3 is a bottom isometric view of the modular cell
tray assembly as shown in FIG. 2 and illustrating
the load-distribution and alignment structure locat-
ed on the bottom of the modular cell tray;

FIG. 4 is a partial isometric view similar to FIGURE
1 and showing another preferred embodiment of the
modular cell trays of the present invention in a
stacked, assembled position;

FIG. 5 is a frontal, top isometric view of one of the
modular cell trays shown in FIG. 4 and illustrating
the spacing structure located on the top of the cell
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tray, the cell restraints, and the interlock pin struc-
ture;

FIG. 6 is a bottom, rear isometric view and showing
the spacing structure located on the bottom of the
tray and the configuration of the back of the modular
cell tray; and

FIG. 7 is a partial isometric view similar to FIG. 4
and illustrating the cell interlock structure located on
each side of the modular cell trays.

DETAILED DESCRIPTION OF THE INVENTION

[0021] FIGs. 1-3 show one embodiment of the modu-
lar cell tray assembly of the present invention which
comprises a series of the novel modular trays inter-
locked together in a manner allowing ready service and
access as will be described hereinafter. Thus, as shown
in FIGURE 1, the modular cell tray assembly, shown
generally at 10 comprises a series of stacked modular
trays 12.

[0022] Each modular cell tray 12 houses a plurality of
lead-acid cells or batteries 14. While the tray embodi-
ment shown in FIGURE 1 shows six lead-acid cells be-
ing housed in each tray, this number can vary as desired
for the intended application, as can the type of connector
used to electrically connect individual cells or batteries
together. However, for most applications, it will generally
be suitable to size the cell tray to accommodate any-
where from 2 to about 6 cells.

[0023] More particularly, depending upon the electri-
cal capacity and requirements for the particular applica-
tion, the electrical connections between the cells in the
assembly may be in series, parallel, or both. As one il-
lustration, connectors 16 show the manner in which the
cells shown in the top modular tray 12 are electrically
connected together, and then to the adjacent tray in the
stack.

[0024] Pursuant to one aspect of the present inven-
tion, and as will be described more particularly herein-
after, each modular cell tray 12 also includes cell re-
straint structure 18 which holds the cells 14 in the de-
sired position, cell tray interlock structure 20 and 22 (po-
sitioned as will be described more particularly hereinaf-
ter) as well as load distribution structure 24 (positioned
on the top 26 of the tray and on the bottom of each tray
as will be described in conjunction with FIGs. 2 and 3).
[0025] As is perhaps best shown in FIGs. 2 and 3,
each modular cell tray 12 comprises a top 26, base 28
and side walls 30 joining the top 26 and base 28 to define
the cell-receiving area, shown generally at 32. If desired,
sides 30 can be formed integrally with either the base
28 (as is shown) or the top 26. Further, if desired, the
cell-receiving area 32 can be divided by partitions into
a series of cell-receiving areas for a single cell.

[0026] While the sides 30, when the cell-receiving ar-
eas are filled with the required number of cells, prevent
side-to-side movement of the cells within the trays, cell
restraint structure is needed to ensure that the cells are
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held in place so that undesired front-to-back movement
in the cell tray is avoided. Any type of cell restraint struc-
ture can be used, attached to the top 26, the base 28,
the upstanding sides 30, or, when used, to the individual
tray cell partitions.

[0027] In the illustrative embodiment, the front of the
cell tray, indicated generally at 34, terminates in an up-
standing, discontinuous lip 36, over which the cell re-
straint 18 hangs (as is best seen in FIGURE 1). In this
embodiment, cell restraint 18 can be readily assembled,
simply by aligning the slots 40 in the cell restraint 18 with
the upstanding discontinuous lip sections 36 and then
dropping the cell restraint in place. While effective to
hold the cells in their proper position within the tray, the
cell restraint 18 can be readily lifted off so that the indi-
vidual cells can be removed, as may be desired for serv-
icing or replacement.

[0028] FIGs. 2 and 3 show the cell restraint structure
for the front 34 of the cell tray 12. Desirably, the back 42
of the tray will include cell restraint structure in similar
construction to that used for the front 34 of the cell (the
cell restraint structure for the back not being showed for
simplicity). As may be appreciated, using the same
structure facilitates assembly and reduces the inventory
requirements. However, any desired cell restraint struc-
ture can be used, and the front and back of each cell do
not need to utilize the same cell restraint structure.
[0029] In accordance with a further aspect of the
present invention, each modular cell tray 12 has cell in-
terlock structure which allows a series of trays to be
stacked, one upon the other, and allowing the resulting,
assembled stack of trays to be readily interlocked in a
fashion that will satisfy the necessary Zone 4 seismic
requirements. To this end, and as shown in FIGs. 2 and
3, each side of the tray 12 includes channel sections 44,
adapted to interlock with a complementally-shaped
channel section 46 of the tray which is stacked upon
such tray. Channel sections 44 are thus located adja-
cent the top 26 of the cell tray, while the channel section
46 is positioned adjacent the base 28 of the cell tray.
When stacked in assembled position as is shown in FIG-
URE 1, by way of illustration, the top tray in the cell as-
sembly stack has its central channel section 46 comple-
mentally shaped to interlock with channel sections 44 of
the adjacent tray 12 in the assembled stack.

[0030] As may be appreciated, the respective cell tray
interlock structure does not have to form a continuous
channel in which the slide pin is inserted. Accordingly,
while the embodiment shown (forming a continuous
channel) facilitates alignment during assembly, all that
is functionally required for the cell tray interlock structure
is that such structure be sufficiently structurally sound
to satisfy Zone 4 applications.

[0031] In accordance with the present invention, the
stacked cell tray assembly 10 can be readily interlocked
by use of a slide interlock pin 48 (FIG. 2). Such interlock
slide pins 48 can be any shape as desired so as to be
capable of being slid into and out of the channel formed
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by channel sections 44 and 46.

[0032] If desired, each interlock slide pin 48 can be
held in place by any means desired. It is useful to pro-
vide such structure adjacent the front 34 of the cell tray,
and, usually, the back of the cell tray 42. A suitable struc-
ture can include hitch pins 50 which can be slid into and
out of apertures 52 (as best seen in FIG. 2). Any other
type of pin such as a Cotter pin, may likewise be used.
[0033] As may be appreciated, inventory simplifica-
tion may make it desirable to form apertures 52 in each
end of channel sections 44 and 46. With this structure,
only one part need be inventoried and can be used for
either front, back, or bottom channel sections.

[0034] Yet another aspect of the present invention
provides load distribution structure so that the stacked
modular cell tray assembly with the cells in position will
have the load distributed throughout the structure to sat-
isfy seismic and other considerations (e.g., allowing use
of thinner materials and smaller fabrication equipment
so that the cell tray assembly and fabrication are cost-
effective). To this end, and as is shown in FIGs. 1-3, the
top 26 of the cell 12 includes elongate channels 54
which span the majority of the distance from the front
34 to the back 42 of the cell tray 12. Any number of elon-
gate channels can be used, two being adequate, partic-
ularly when the load distribution structure on the bottom
28 of the cell is considered. The bottom 28 of the cell
tray 12 thus includes channel 56 running from the front
of the cell tray to the back 42 as well as elongate chan-
nels 58, spanning across the width of the cell tray.
[0035] In this fashion, the composite load distribution
structure located on the top and bottom of each cell tray,
respectively, together cooperate to adequately distrib-
ute the load of the cell tray assembly so as to satisfy the
necessary requirements. The particular configuration
for the load distribution structure can be varied as de-
sired, so as long as the resulting criteria is satisfied.
[0036] A further aspect of the load distribution struc-
ture is that adequate thermal management of the cell
tray assembly should be provided. This can be achieved
by insuring that adjacent trays are separated, one from
another, by at least about 1/4-inch or so. In this fashion,
the air flow between adjacent trays will allow adequate
thermal management to avoid overheating which could
lead to premature failure of the battery system and/or
thermal runaway.

[0037] In the most preferred embodiment, the elon-
gate channels 54 located on the top of each cell tray 12
are spaced apart from one another so as to accept in
the space therebetween, elongate channel 56 from the
tray stacked atop that tray. This complemental shaping
and positioning facilitates alignment and stacking of the
cell trays, one upon the other. Indeed, the shape and
positioning of elongate channels 58 further facilitate
alignment, these channels being sized to fit tightly be-
tween the interlock channels 44.

[0038] In keeping with this invention, the positioning,
location, and shape of the respective interlock channel
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sections can be varied as desired. As a further illustra-
tive example, the central interlock channel section 46
could be located adjacent the top 26 of the cell tray 12
while the interlock channel sections 44 could be located
adjacent the bottom 28 of the cell tray 12. However, the
illustrative embodiment is considered to be advanta-
geous in that alignment can be facilitated during the
stacking of the cell trays, one upon another, to form the
desired cell tray assembly.

[0039] The modular cell tray assembly shownin FIGs.
1-3 provides a highly desirable, functional assembly
which amply satisfies the various criteria for seismic and
other applications. Each cell tray can be made of what-
ever material is desired, particular steels being highly
desirable. lllustrative useful materials include carbon
steel, stainless steel, any of the high-strength alloy
steels, aluminum and aluminum alloys. The thickness
requirements of the selected material for construction
can be selected readily, based upon the material
strength as is known.

[0040] A further and important aspect of the present
invention provides an embodiment which minimizes the
inventory requirements for the cell trays while facilitating
fabrication to provide an extremely cost-effective cell
tray, yet satisfying the requisite criteria for seismic and
other applications. As is thus shown in FIGs. 4-7, the
illustrative cell tray assembly 70 provides a cost-effec-
tive tray assembly which simplifies inventory and fabri-
cation.

[0041] To this end, FIG. 4 shows a modular cell tray
assembly 70 comprising a series of cell trays 72. In gen-
eral, each cell tray 72 has cell interlock structure shown
generally at 74 and a plurality of cell-receiving areas 76.
Further, each cell tray 72 has thermal management
structure 78.

[0042] As best seen in FIGs. 5 and 6, each modular
cell tray 72 comprises a base 80, a top 82 and upstand-
ing side walls 84. Each cell-receiving area 76 is formed
by partitions 86 sized to allow an individual lead-acid
cell (selected for the particular application) to fit snugly
therein. This is particularly desirable when the cells are
of the sealed lead-acid type (viz., valve-regulated lead-
acid cells). Thus, as is known, it is desirable to maintain
appropriate plate-to-plate spacing during use and to
avoid, or at least minimize, bulging of the walls of the
container which would impair such desired plate-to-
plate spacing and, thus, the desired electrical perform-
ance.

[0043] In the most preferred aspects of the modular
cell tray embodiment shown in FIGs. 4-7, inventory and
fabrication can be simplified by minimizing the number
of parts and by maximizing utilization of the stainless
steel or other material from which the cell tray parts are
manufactured. To this end, in the most preferred embod-
iment of the present invention, the upstanding side walls
84 are identical to each other, as are base 80 and top
82. In this fashion, only two components need to be in-
ventoried, as well as the cell restraints and cell interlock
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structure components, as discussed hereinafter.
[0044] The thermal management structure 78 can
suitably comprise a series of embossments 88 located
on the top 82 (FIG. 5) and 90 located on the base 80
(FIG. 6). In the most preferred embodiment of this cell
structure, the embossments 88 and 90 can be formed
by known metal working techniques and are thus inte-
gral with the base 80 and top 82.

[0045] Indeed, as previously noted, when it is desired
to simplify inventory, the base 80 and top 82 can be
formed identically. With the typical thicknesses of stain-
less steel and the like used to accommodate the respec-
tive weight of lead-acid cells, metal working techniques
can achieve embossments having heights above the re-
spective surface of the top and base of only up to about
0.180 inch. Accordingly, to provide the desired thermal
management from cell tray-to-cell tray, a minimum of
0.25 inches or so is required. Thus, the embossments
88 and 90 should align when the cell trays 72 are
stacked, one upon the other, in assembled fashion.
Such embossments 88 and 90 also provide rigidity to
the overall cell tray structure.

[0046] To provide the cell restraint structure to retain
each cell in its desired position and preventing front-to-
back movement or the like within each cell-receiving ar-
ea 76, the cell tray 72 provide cell restraint structure. As
is thus shown in FIGs. 5 and 6, the front of the cell tray
72, indicated by arrow 88 (FIG. 5), includes front cell
restraints 92 which can be attached to the cell partitions
86 by screws or the like. Any means of attachment can
be used as is desired. However, to allow removal of in-
dividual cells, it is most desirable to use attachment
means which allow ready removal when cell replace-
ment or the like is desired. In the most preferred embod-
iment of this cell structure, and to minimize inventory
requirements, the cell restraints 92 can be cut out of cell
partitions 86.

[0047] More particularly, all that is required for the cell
restraints is a sufficient width such that the cell restraint
extends into the cell-receiving area 76 sufficiently so
that a cell will not slide out of the front 88 of the cell tray
72. The width of the cell restraints 92 is sufficiently nar-
row so that removal from the cell partitions 86 will not
detract from the function of the cell partition (i.e., main-
taining the desired plate-to-plate spacing).

[0048] While similar cell restraint structure could be
used at the back of the cell tray 72, the illustrative em-
bodiment (as best seen in FIG. 6) shows that the back
94 of the cell tray 72 comprises rear cell restraint struc-
ture 96. Such rear cell restraint structure 96 can desir-
ably consist of extensions of the base 80 and the top 82.
Desirably, when assembled into the tray, the rear cell
restraint structure will leave a gap 98 of at least about
0.125 inch or so. The particular size of the gap 98 is not
critical. However, by providing a specification for the gap
of about 0.125 inch or so, the tolerances in forming the
base 80 and the top 82 (the identical piece in the most
preferred embodiment) are widened, thereby facilitating
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fabrication.

[0049] Inthe celltray embodiment shownin FIGs. 4-7,
the cell restraint structure is simplified. To this end, and
as is shown in FIGs. 4-7 (and as may be best seen in
FIG. 7), the cell tray interlock structure located adjacent
the top 82 of each cell tray 72 comprises end interlock
sections 98 which are integrally formed with the up-
standing sides 84 and a central interlock structure sec-
tion 100 spaced from the end cell interlock structure sec-
tions 98 so as to allow a slide pin or the like to interlock
the cell trays together when they are in a stacked, as-
sembled condition.

[0050] Located adjacent the base 80 of the cell tray
72 are end channel interlock structure sections 102 (as
best seen in FIGs. 6 and 7) and angular cell interlock
sections 104 having downwardly extending stress dis-
tribution legs 106, such legs 106 (as best seen in FIG.
7) extending downwardly past the base 80 of the tray so
that such legs contact the top end interlock structure 98.
[0051] In this fashion, some load distribution is
achieved. Thus, in addition to allowing facile interlock of
the cell trays when stacked in their assembled position,
the cell interlock sections 104 also carry out a load dis-
tribution function.

[0052] Asan optional feature, the upstanding sides 84
can be formed with ears 108 having an aperture 110.
This type of structure can be used, if desired, to provide
a ready means for attaching an assembled cell tray
stack to a pallet or the like during transportation.
[0053] Such ear structure can also be used to prevent
the interlock slide pin from exiting the rear of the chan-
nel. Also, as was the case with the first embodiment, a
hitch pin or the like (together with a suitable positioned
aperture) should be used to prevent'undesired move-
ment of the slide pin out of the front of the channel.
[0054] As may be thus appreciated, when the embod-
iment of FIGs. 4-7 is used, a minimum number of parts
needs to be inventoried, and assembly into a cell tray is
simplified and is cost-effective. Thus, in addition to iden-
tical base and tops and sides, all that is required for in-
ventory purposes are material for cell partitions 86, cen-
tral cell interlock structure 100, and end cell interlock
sections 104. The ready assembly and cost effective-
ness of this embodiment can be thus appreciated. The
materials of construction for the cell trays can be as de-
scribed for the cell tray of FIGs. 1-3.

[0055] Thus, as has been seen, the present invention
provides a cell tray assembly which can be readily in-
terlocked, cell tray-to-cell tray. The embodiment of FIGs.
1-3 show a structure in which load distribution is amply
satisfied, while the embodiment shown in FIGs. 4-7 pro-
vides a cost-effective structure with a minimum of parts.

Claims

1. A modular cell tray (12) assembly for stationary
power applications comprising a plurality of cell
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trays (12) stacked one on top of another, each cell
tray (12) comprising a base (28), upstanding side
walls (30) and a top (26), each having an inner and
outer surface, the respective inner surfaces defin-
ing a cell-receiving area (32, 76) have a front and
back and sized to accommodate a plurality of
sealed cells (14), a plurality of sealed cells (14) po-
sitioned in said cell-receiving area (32, 76), at least
one of said base (28) side walls (30) and top (26)
having cell restraint structure (18) restraining said
cells from front and back movement in said cell-re-
ceiving area (32, 76), at least one of said cell tray
side walls (30) having cell tray interlocks (20,22,
100, 102) adjacent the top and base, said cell tray
interlocks extending from essentially the front to the
back of the cell-receiving area and each being dis-
continuous and complementally sized such that the
cell tray interlock adjacent the base of afirst cell tray
joins with the top cell tray interlock of a second cell
tray upon which the first cell tray is stacked to form
a cell tray interlock, the outer surfaces of the top
(26) and base (28) of each cell having a load-dis-
tributing structure (24,54,56) sized and positioned
such that the load-distributing structure in the first
cell tray (56) accepts the base load-distributing
structure (57) of the second cell tray upon which the
first cell tray is stacked, and a cell restraint pin (48)
slidably positioned in each of said cell interlocks and
capable of being accessed from the front of the cell
tray.

The tray assembly of claim 1, wherein said assem-
bly has Zone 4 acceptability.

The tray assembly of claim 1, wherein each of said
cell restraint pins is held in place by a boltless pin
accessible from the front of each cell tray.

The tray assembly of claim 3, wherein said boltless
pin is a hitch pin.

The tray assembly of claim 1, wherein said load dis-
tribution structure on the top of each cell tray com-
prises two channel sections, said load distribution
structure on the bottom of each cell tray comprises
a channel section sized and located to fit between
said pair of channel sections on the top of the cell
tray upon which the cell tray is stacked, said chan-
nel sections spacing adjacent cell trays from each
other by a distance of at least about 0.25 inch.

The tray assembly of claim 5, wherein said load dis-
tribution structure on the bottom of each tray in-
cludes channel sections adjacent the front and back
of the cell tray base and extending from one side of
the cell tray to the other.

The tray assembly of claim 1, wherein said top and
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base of each of said cell trays is identical, and said
top and base each having integral embossments of
less than 0.25 inch in height and being located to
align and space adjacent cell trays at least 0.25 inch
from each other.

The tray assembly of claim 1 wherein, said cell-re-
ceiving area has partitions dividing said area into at
least two areas, each sized to receive an individual
cell.

The tray assembly of claim 8, wherein the top and
base of each cell tray form a rear wall having a gap,
said cell partitions are discontinuous and at least
some of the material from said partitions creating
the discontinuities are removably attached to the
partitions adjacent the front of said cell trays to pre-
vent forward movement of the cells.

The tray assembly of claim 8, wherein said cell tray
sides are identical, each having integral outwardly
extending sections adjacent the top and bottom of
each tray and a separate section creating said
channel interlock structure.

Patentanspriiche

1.

Modulare Baugruppe aus Zellentragern (12) fir die
stationare Stromversorgung, die eine Vielzahl von
Zellentragern (12) umfasst, die Ubereinandergesta-
pelt sind, wobei jeder Zellentrager (12) ein Unterteil
(28), aufrechtstehende Seitenwéande (30) und ein
Oberteil (26) umfasst, die jeweils eine Innen- und
eine Aulenseite aufweisen, wobei die entspre-
chenden Innenseiten einen Zellaufnahmebereich
(32,76) bilden, der eine Vorder- und eine Riickseite
aufweist und so bemessen ist, dass er eine Vielzahl
abgedichteter Zellen (14) aufnimmt, wobei eine
Vielzahl abgedichteter Zellen (14) in dem Zellenauf-
nahmebereich (32,76) angeordnet sind, und wenig-
stens das Unterteil (98), die Seitenwande (30) oder
das Oberteil (96) eine Zellenhaltestruktur (18) auf-
weist, die die Zellen an Bewegung in dem Zellen-
aufnahmebereich (32,76) nach vom und nach hin-
ten hindert, und wenigstens eine der Zellentrager-
Seitenwande (30) Zellentrager-Verriegelungen
(20,22,100,102) an das Oberteil und das Unterteil
angrenzend aufweist, wobei sich der Zellentrager
im Wesentlichen von der Vorderseite zur Rickseite
des Zellenaufnahmebereiches erstreckt und je-
weils unterbrochen und komplementéar geformt ist,
so dass die Zellentragerverriegelungen an das Un-
terteil eines ersten Zellentragers angrenzend in die
obere Zellentréagerverriegelung eines zweiten Zel-
lentragers eingreift, auf den der erste Zellentrager
aufgesetzt wird, so dass eine Zellentragerverriege-
lung entsteht, wobei die Auflenseiten des Oberteils
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(26) und des Unterteils (28) jeder Zelle eine Last-
verteilungsstruktur (24,54,56) aufweisen, die so be-
messen und positioniert ist, dass die Lastvertei-
lungsstruktur in dem ersten Zellentrager (56) die
untere Lastverteilungsstruktur (57) des zweiten Zel-
lentragers aufnimmt, auf den der erste Zellentrager
aufgesetzt ist, und ein Zellentréagerhaltebolzen (48)
verschiebbar in jeder der Zellenverriegelungen an-
geordnet ist und von der Vorderseite des Zellentra-
gers aus zuganglich ist.

Tragerbaugruppe nach Anspruch 1, wobei die Bau-
gruppe fir den Einsatz in Zone 4 geeignet ist.

Tragerbaugruppe nach Anspruch 1, wobei jeder der
Zellenhaltebolzen durch ein gewindelosen Stift
festgehalten wird, der von der Vorderseite jedes
Zellentragers aus zuganglich ist.

Tragerbaugruppe nach Anspruch 3, wobei es sich
bei dem gewindelosen Stift um einen Sicherungs-
stift (hitch pin) handelt.

Tragerbaugruppe nach Anspruch 1, wobei die Last-
verteilungsstruktur an der Oberseite jedes Zellen-
tragers zwei U-Profil-Abschnitte umfasst und die
Lastverteilungsstruktur an der Unterseite jedes Zel-
lentragers einen U-Profil-Abschnitt umfasst, der so
bemessen und angeordnet ist, dass er zwischen
das Paar U-Profil-Abschnitte an der Oberseite des
Zellentragers passt, auf den der Zellen trager auf-
gesetzt wird, und wobei die U-Profil-Abschnitte an
die Zellentrdger angrenzend voneinander um eine
Strecke von wenigstens 0,25 Inch beabstandet
sind.

Tragerbaugruppe nach Anspruch 5, wobei die Last-
verteilungsstruktur an der Unterseite jedes Tragers
U-Profil-Abschnitte an die Vorderseite und die
Ruckseite des Zellentragerunterteils angrenzend
enthalt, die sich von einer Seite des Zellentragers
zur anderen erstrecken.

Tragerbaugruppe nach Anspruch 1, wobei das
Oberteil und das Unterteil jedes de Zellentrager
identisch sind und das Oberteil und das Unterteil
jeweils integrale Buckel mit einer Héhe von weniger
als 0,25 inch aufweisen, die so angeordnet sind,
dass sie fluchtend sind und benachbarte Zellentra-
ger um wenigstens 0,25 inch voneinander beab-
standet halten.

Tragerbaugruppe nach Anspruch 1, wobei der Zel-
lenaufnahmebereich Trennwan de aufweist, die
den Bereich in wenigstens zwei Bereiche untertei-
len, die jeweils so bemessen sind, dass sie eine ein-
zelne Zelle aufnehmen.
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Tragerbaugruppe nach Anspruch 8, wobei das
Oberteil und das Unterteil jedes Zellentragers eine
Ruckwand mit einem Zwischenraum bilden, die Zel-
lentrennwande unterbrochen sind, und wenigstens
ein Teil des Materials aus den Trennwanden, das
die Unterbrechungen bildet, I6sbar an den Trenn-
wanden an das Vorderende der Zellentrager an-
grenzend angebracht ist, um Vorwartsbewegung
der Zellen zu verhindern.

Tragerbaugruppe nach Anspruch 8, wobei die Sei-
ten der Zellentrager identisch sind und jeweils inte-
grale, sich nach auf3en erstreckende Abschnitte an
die Oberseite und die Unterseite jedes Tragers an-
grenzend sowie einen separaten Abschnitt aufwei-
sen, der die Rinnen-Verriegelungsstruktur bildet.

Revendications

Ensemble de plateaux modulaires (12) de support
d'accumulateurs destiné a des applications d'ali-
mentation fixe, comprenant plusieurs plateaux (12)
de support d'accumulateurs empilés les uns sur les
autres, chaque plateau (12) comprenant une base
(28), des parois latérales perpendiculaires (30) et
une partie supérieure (26), ayant chacune une sur-
face interne et une surface externe, les surfaces in-
ternes respectives délimitant une zone (32, 76) de
logement d'accumulateurs ayant une partie avant
et une partie arriére et une dimension permettant le
logement de plusieurs accumulateurs étanches
(14), plusieurs accumulateurs étanches (14) placés
dans lazone (32, 76) de logement d'accumulateurs,
I'une au moins de la base (98), des parois latérales
(30) et de la partie supérieure (26) ayant une struc-
ture (18) de retenue d'accumulateurs qui retient les
accumulateurs afin qu'ils ne puissent pas se dépla-
cer dans la direction avant-arriére dans la zone (32,
76) de logement d'accumulateurs, I'une au moins
des parois latérales (30) du plateau de supportd'ac-
cumulateurs ayant des organes d'emboitement (20,
22,100, 102) de plateaux de support d'accumula-
teurs adjacents a la partie supérieure et a la base,
les organes d'emboitement de plateaux d'accumu-
lateurs s'étendant pratiquement de I'avant a l'arriére
de la zone de logement d'accumulateurs, chacun
étant discontinu et ayant une dimension complé-
mentaire si bien que I'organe d'emboitement de pla-
teau adjacent a la base d'un premier plateau se rac-
corde a l'organe d'emboitement de plateau supé-
rieur d'un second plateau sur lequel le premier pla-
teau est empilé pour la formation d'un organe d'em-
boitement de plateau de support d'accumulateurs,
les surfaces externes de la partie supérieure (26)
et de la base (28) de chaque plateau de support
d'accumulateurs ayant une structure de distribution
de charge (24, 54, 56) dont la dimension et la posi-
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tion sont telles que la structure de distribution de
charge placée dans le premier plateau (56) de sup-
port d'accumulateurs accepte la structure (54) de
distribution de charge de la base du second plateau
sur lequel est empilé le premier plateau, et une bro-
che (48) de retenue d'accumulateurs disposée afin
gu'elle coulisse dans chacun des organes d'emboi-
tement d'accumulateur et qui peut étre accessible
a l'avant du plateau de support d'accumulateurs.

Ensemble de plateaux selon la revendication 1,
dans lequel I'ensemble remplit les conditions d'ac-
ceptation pour la zone 4.

Ensemble de plateaux selon la revendication 1,
dans lequel chacune des broches de retenue d'ac-
cumulateurs est maintenue en place par une broche
sans boulon accessible a I'avant de chaque pla-
teau.

Ensemble de plateaux selon la revendication 3,
dans lequel la broche sans boulon est une broche
d'attelage.

Ensemble de plateaux selon la revendication 1,
dans lequel la structure de distribution de charge
placée a la partie supérieure de chaque plateau de
support d'accumulateurs comprend deux trongons
de canal, et la structure de distribution de charge
de la partie inférieure de chaque plateau de support
d'accumulateurs comporte un trongon de canal
dont la dimension et 'emplacement sont tels qu'elle
peut s'ajuster entre les deux tron¢ons de canal de
la partie supérieure du plateau de support d'accu-
mulateurs lorsque le plateau est empilé, les tron-
¢ons de canal maintenant les plateaux adjacents a
une distance d'au moins 6,3 mm I'un de l'autre.

Ensemble de plateaux selon la revendication 5,
dans lequel la structure de distribution de charge de
la partie inférieure de chaque plateau comprend
des trongons de canal adjacents a l'avant et a I'ar-
riere de la base de plateau et s'étendant d'un cété
du plateau vers l'autre.

Ensemble de plateaux selon la revendication 1,
dans lequel la partie supérieure et la base de cha-
cun des plateaux de support d'accumulateurs sont
identiques et la partie supérieure et la base ont cha-
cun des saillies solidaires de hauteur infériéure a
6,3 mm (0,25 pouce) et placées afin qu'elles assu-
rent I'alignement et I'espacement des plateaux ad-
jacents a une distance d'au moins 6,3 mm (0,25
pouce) I'un de l'autre.

Ensemble de plateaux selon la revendication 1,
dans lequel la zone de logement d'accumulateurs
a des cloisons divisant la zone en au moins deux
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zones ayant chacune une dimension permettant le
logement d'un accumulateur individuel.

Ensemble de plateaux selon la revendication 8,
dans lequel la partie supérieure et la base de cha-
que plateau de support d'accumulateurs forment
une paroi arriére ayant un espace, les cloisons d'ac-
cumulateurs sont discontinues et une partie au
moins du matériau des cloisons qui créent une dis-
continuité est fixée de fagon amovible aux cloisons
pres de l'avant des plateaux afin que le déplace-
ment des accumulateurs vers I'avant soit empéché.

Ensemble de plateaux selon la revendication 8,
dans lequel les c6tés des plateaux de support d'ac-
cumulateurs sont identiques, chacun ayant sous
forme solidaire des trongons s'étendant vers I'exté-
rieur et adjacents a la partie supérieure et a la partie
inférieure de chaque plateau et un trongon séparé
créant la structure d'emboitement de canal.
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